Glial cell survival is enhanced during melatonin-induced neuroprotection against cerebral ischemia.
The role of glial cells in neuronal death has become a major research interest. Glial cell activation has been demonstrated to accompany cerebral ischemia. However, there is disagreement whether such gliosis is a cell death or a neuroprotective response. In the present study, we examined alterations in glial cell responses to the reported neuroprotective action of the free radical scavenger, melatonin, against cerebral ischemia. Adult male Wistar rats were given oral injections of either melatonin (26 micromol/rat) or saline just prior to 1 h occlusion of the middle cerebral artery (MCA), then once daily for 11 or 19 consecutive days. At 11 and 19 days after reperfusion of the MCA, randomly selected animals were killed and their brains removed for immunohistochemical assays. Melatonin significantly enhanced survival of glial cells (as revealed by glial cell specific markers, glial fibrillary acidic protein and aquaporin-4 immunostaining) at both time periods postischemia, and the preservation of these glial cells in the ischemic penumbra corresponded with a markedly reduced area of infarction (detected by immunoglobulin G and hematoxylin-eosin staining), as well as increased neuronal survival. The ischemia-induced locomotor deficits were partially ameliorated in melatonin-treated animals. In vitro replications of ischemia by serum deprivation or by exposure to free radical-producing toxins (sodium nitroprusside and 3-nitropropionic acid) revealed that melatonin (10 microg/ml or 100 microM) treatment of pure astrocytic cultures significantly reduced astrocytic cell death. These results suggest a potential strategy directed at enhancing glial cell survival as an alternative protective approach against ischemic damage.